Spatial localization of mono-and diphosphorylated myosin II regulatory light chain at the leading edge of motile HeLa cells.
Nonmuscle myosin II activity is regulated by phosphorylation of the myosin II regulatory light chain (MRLC) at Ser19 or at both Thr18 and Ser19, and the phosphorylation of MRLC promotes the contractility and stability of actomyosin. To analyze the states of MRLC phosphorylation at the leading edge in the motile HeLa cells, we have examined the subcellular distribution of monophosphorylated or diphosphorylated form of MRLC using a confocal microscope. The cross-sectional imaging revealed that monophosphorylated MRLC distributed throughout the cortical region and the leading edge, but its fluorescent signal was much stronger at the leading edge. This distribution pattern of monophosphorylated MRLC was almost identical to those of myosin II and F-actin. On the other hand, diphosphorylated MRLC is localized at the base of leading edge, spatially very close to the substrate, and colocalized with F-actin in part at the base of filopodia. Diphosphorylated MRLC was hardly detectable at the tip of filopodia and the cell cortical region, where monophosphorylated MRLC was clearly detected. These localization patterns suggest that myosin II is activated at the leading edge, especially at the base but not the tip of filopodia in motile cells. Next, we analyzed the cells expressing GFP-tagged recombinant MRLCs. Expression of GFP-tagged diphosphorylatable and monophosphorylatable MRLCs led to a significant increase in the filopodial number, compared with the cells expressing nonphosphorylatable MRLC. This result indicated that expression of phosphorylatable MRLC enhances the formation of filopodia at the wound edge.